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mmm 

MtZ^t&iEm. — J»^Li 3 _ x M x N (MttTi, V, Cr, Mn, Fe, 

. i^x^o. 8) vmtsti. tt&<Dtimm&*m't&vmj*i£m&&mib 

o 

[0 0 0 1] 
[0 0 0 2] 

-#T% «#©ffittS£ECD<ST ; b^*e^y, 2~2. 5 V©SJBE*e*3pJM'sriB 
[0 0 0 3]' 

^©J^fcfrjft©*)*:^, «Ufcfcy*fi##f?;fo*lTV*$ 0 4#lC, &fi 
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JEmW&tLTiZ. -^^l/i'jf'JA (LiNi0 2 ), x¥%)Wyitfy 
MVTVM* (L iMn 2 0 4 ) , VgOg. Cr 2 0 5< MnOg, T i Sg, Mo S £ 

[0 0 0 4] 

tRmLTnttm&ifii&Tis* «&©i*aissm#iS<fcofcy, msok^jw 
in&coaft^s^^ury^^A^M&fflv^yf-^A-^m^tt, sfic^k 

[0 0 0 5] 

V^„ lx^;^-»?i#T^SfiTOi:lT, *H#fffg4, 833,048-^ 

Ktffcs?*;!/?* KtffiUBSftTv**. 3©fb^r#itt> M + -~s 

M + -"S-R-S-S-R-S-S-R-S"-M + 
Oi^W^'JT-ftfS, 3? LT£&LfcsKyT-tt«j»3S7cK:J: yjc© 
^yv-JcH*. (M + ) *t«1"S^MMi:^ti^^/7-f K 
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o 

T*>y, 5OWh/kgJ£*±fcfc<50>T?, MS©-7*m*f!UC 

Sfcl*oiMft3#*>*T*>*U #BI4##£5,523,179*T?£3gS*lTV**. 3©m?fi 
\t. &My*?A£«£ffiV*TfH»«BE#2VT?&*J, 100~800Wh/k 

[0 0 0 6] 

L#Lfe#e>, ^JIft©fcK>K:##«6Jt?:'jESK:«fflLfe|g-&lci4, J£fft£ 

^©"nffb&v^i; oTV^5 (T. Sotomura and N. Oyama, Proc. 194th ECS meet 
ing(1998, Boston)) „ 3©^T?tt, ^»&3tfc£fc©?iraEttfc#fc«SSt©« 

m^icy^tf Atfjf A£*iTvKzi£:ic&5 0 bfru ±iabfe &ote±MV3- 
?AA«©fcj&tt*£JB&3*iT;]3e>1% r©<fce>5&^T*©nmft«, 

[0 0 0 7] ; 
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[0 0 0 8] 

o 'Jf?A©^i:iTH @i*«»«*e»*Sfl:y^^A (Li 3 N 
^«£gft4&#Sffi*S&e£ LTft<ii:^oTtfe. b 

Ttt, &V.W.Sachsze,et al. t Z. Anorg. Chem. (1949) p278(£J^§[$I 1 ) 
^T.Asai,et al., Mat. Res. Bull, vol.16 (1984) pl377lC#£$*iT V>5#\ 

««iffi?#»3ttm £ b t * o fe tf ^ y *e & « . 

^©^©^©m^MfS^jBtJCH-rS^fcbTtt, L igNlCFefcgsflDbfc 
L i 3 F e N 2 (M,Nishijima,et al., J. Solid State Chem.. vol. 113, (1994)p205 
(JKtft3l#ff2) ) , L i 3 NJCMnS:l6JDbfeL i 7 M«N' 4 (M. Nishijima, et al 
., J. Electrochem. Soc. Vol. 141. (1994) p2966. (J6*&§|#ff3) ) „ L i 3 NIC 
Co$:^JnbfcL i 3 _ x Co x N (M. Nishijima, et al., Solid State Ionics vol 
.83(1996)pl07 (JK£§I#|4) „ |s0b<T. Shoudai, et al., Solid State Ioni 
cs vol. 86-88, p785 (1996) )&£#&£„ * fc, rfiDlfiD^SSlfi^fcLfc 
ftSgtt, 8 6 0 9^«, #H§¥7-3 2 0 7 2 0^«, 4#&8¥ 

9-2 2 6 9 7#^&£#fcjP>*lTl^ 0 
[0 0 0 9]' 

y*?A-M«£SHfcttMU -JR^L i aM/SN (Mfjy *#AJK&©&JJWS 
3\ att3fejft*fc#oT3Eft**L iOlt'Itt^y, 0 ttM©ttMfcT*£» 
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T*$>Z> B ) T^trfc^fSo 09*. tf, -hU Knrt/l/Mfcy^tf-Mi, Mfb 

LT#e>tisft-&i&*efey. l i 3 N©y^?i*©-gis#=m;i/b£g&b£^ 

£ »J . a = 3- /3TLi 3 _/SCo/3N ©0©^£ Jtft-&% £ & £ 

M&SMfcf9 0 0TC*eiDlft-rSifcK:J:oT#e)*l6L i 3 FeN 2 *e*S*l*)t 

A-^StegffcfcfcbTtt. Li 3 . x Ni x N, Li 3 _ x Cu x N (SIM 1 ) , Li 
3 BN 2> Lig'SiNg. LiSigN, L i M g N (H. Yamane et al. , J. Power 
Sources, 20(1987)311). L i gWN 4 , LigMoN^ L i gC r N 4 (A. Gudat 
et al., Z. Naturfosch, B45 (1990) 111), L i 3 S r 3 N i 4 N 4 (A. Gudat et al 
., Z. Anorg. Allg. Chem.., 597(1991)61), Li 4 FeN 2 (P. Hoehn et al., A 
ngew. Chem. Int. Ed Engl., 30(1991)61), B a £ (N i j_ x L i x ) , N i 2 N £ ( 
A. Gudat et al., Z. Anorg. Chem., 597(1992)8)fc£f{C#^3;ftTV^ 0 
[0 0 10] 

±&©£/*3ftfcy^*A^&^ffc*&au tift<D&&*)&miRtt'&tt 
-M&L i aM/JN, L i 4 F e N^TfetlliL i 2 Fe 0 5 Nt*gt5. 

Zftb<D&frT\ atfS&fi*.**©!;!:^. ztilt. £©-ffr&&*©£JlS#3 

tty^AJ^^^Mfc^^L i 3 NT0^tSA\ #$&EK:J:£ y ^ 
f At^SfttTtt^f 3 < a 3<dIC, 5l«2'-4K:|a«©y 

nfc y * a>t &»fflr Ere* 

&m*ffl%iLx^z>. ?&t>*>. z<Dmm<DftMtpiz&^x&. ^snfeBS/i 
©yf-*2»£Mfc#«*T?&y, r©^^e>y^^ASr^mb, nw?-vj± 
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^©©^«^e>se>K:yf ^AS:iK3S (^m) -ts^ihk ?&t> 
y#fcte«&tt5£fcicfc».K y^^A©«fffisis^jeiy^5S»tt^a35fct>*i* 

[0011] 

-£©£&. 3©y^A^^^ffc%®§£jMi£bTMVNT. MKLi 

coo 2 £j§^3^-&ic&, M#©M£y^?A##A3*vrv^©T% z*> 
&#©««©y*-*A&iKifc^*&gtf&£. oty, jraa*©y^*2v&*g 

i:Mbt^tt^5i:, «?fi & b fc £ lc<S?& © 

<3&yr^T, *»?K©^jKK:«fcs^»^jsry, «*»© *ot 

[0 0 12] 

[*SE iSfc b <fc -5 1" S ftJSI 

fiA5>^©SE^tt©fe»©^att^*»-eaiVAi:v^rajajas:JKftb, $ & 
«*ffiT*a#^*©feifctt&jB&u fi«E-cwx*^/^-*a!®y^^ 

Amft * £ 3 £ £ g 65 £ -f 6 . 
[0 0 13] 
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LT-^Li 3 _ x M x N (^MttT i, V, Cr, Mn, Fe, Co, Ni, 

fei^cu^^^iy < t. i m<Dm&7im u x & o . 

[0 0 14] 

tafB^miW^H^ >KUr-U>. sKUfcTn-;!/, >KUT-fe>, tfV?*y 

Cu, Ag, Au, Ni. Pd, Pt, Co. R 
h, Ir, Cr, Mn&&XfF efriot£Zffi&*)mfftZ>'J>&<£%-mT*$>Z> 

[0 0 15] 

5%©t*&s. «flrT«%>m*u iHv^-nmms^w^nm 

©&M«fcfc£^i-*tteMilBJ*ft#e>fc5. 3 ©Ml*, #ttGfSft;}3J:tf 
^«&^3tft£-%©£MI§# («TM-SSt'it) $:^tf3^^e>. ^^^b 
^ (JBTFS ST*t)'il3Kyr-y> (^TPAnT'^t) ©*^&3&««^ 
Mfc«KT:fc£fc£4##E>ftS. ##«tftMU S*^feU 1 6 7 5 Ah/ k 
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^flSHeweW:, &My^tf jUC2rtS«&»2 V7?&5#, m-ss 

-5„ $e>iC M-S SfcitfS S© (iKU) ^^l/-hT-^->, ##^11© ( 
aKO) ^#1/- h7-:fr>ffPAntCF-bf>yu #mft£7£j%-t£o 3©fe 

[0016] 

#fc£>t\ S S£<fctf S SfcPAn©^^SjKftJC*jj|biES^&IS[3fe-rs 
$£lc, 3£2gfgtf>^rmiitt. s s hPAn©#©^-£Hli&c3ie^ <ty 

M-SSffiMtltit Cu, Ag, Au, Ni, Pd, Pt, Co, Rh, 
Ir, Cr, Mn, F e £ if ©>f * >««fl;©i&;i£:£M£fflV^ Z. 

bv^ 0 3©£M^:*>©ffiifc^ttf&rs:i£:fc<i:y, ^yv-ft, jKUv-ft 
©BftflsS7fi©#fce>1\ ^M>f*>©iflS[|gffct»Bftft;a7cSJSJc^*ti. 

Ttt, -»5£ (R (S) y ) n ^£<^Sfc^»&Mv*<&ri:#T?£*. RteBIJftf 
»3S*fctt^*»l6, SIMM, y l JgUiCfijR, ntt2#±©S£»*T?&5. 
H S CHjCHgSHTSSnsm^J 3-^, C 2 N 2 S (SH) 2 T**S*l 
5 2", 5 -^^>n/^^h- 1, 3, 4-f7^7!/-;K C3H3N3S 3 T^$4x 
5s-h'J7^>-2, 4, 6- MJ C 6 H 6 N 4 S 3 T^$tlS 7-^ 

5 1 71/-2 i 6, 8- h y ^;i/^^h^y c 4 H 6 N 4 s 2 T*^$ti<5 4, 5-P 

r^y-2, 6-y^;i/^^hif y $y>^MVNe>ti^o ^n%i^flRas-t© 
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£IC. SStlTH (CS x ) n (x = 0. 5-2, n = 2M±<Dm T^t£*l 
[0 0 17] 

±fBbfeM§:^tf:£M&£ S S £JSV%T, M- S S fc^f £ 3 t^TfgS. 

ig^mi, N, N-^:n^;i/;ft;wU>&8i ( ( (C 9 HQ ? NCS 
S) 2 Cu) «0 2flff©«*ft, $^>lC^bSzim«;^$:S0 2 T*M7t:bfclfillf(Dm 

*;wis>iMR ( (C 2 H 5 ) 2 NCSSAg) , 7fr*u fry m 

m (CF 3 S0 3 Ag) , myyimmm (AgBF 4 ) m<Dlffi<DM&te£ZH 

o sst&m&frbmfazi&m-t&izi*. ^•t^mmmiz^Lr^^^^s sit 

mTjk-t&t. ss#2, 5-v*)]/j]zfh - 1, 3, 4 -m?r\r-)i®m& 
cuAg (c 2 hn 2 s 3 ) 4 , m^yn-Mi^tt, cua? (c 2 h 2 

S 2 ) 4 , s-hUT^>-2, 4, 6- hy^*-/l/©»£tt, Cu 3 Ag 3 (C 
3 N 3 S 3 ) 4 , 7-*^;i/-2, 6, 8- hU^;i/^^h^U>(D^tt, CuA 
g (C 6 H 4 N 4 S 3 ) 4 , 3£lC4, 5-i?T$J-2, 6 - h bf U ^ 

^>Oi^lt CuAg (C 4 H 4 N 4 S 2 ) 4 fc£jWtfe>*lS. 

[0 0 18] 

SMMMa^ fcuttt, 7jfUT-u>. 3j<y^n-;K jKyriz>* jtfy^* 
% r - u > * fe « <d mm & z it ^m^s * t=. \ tmmm^m iz & y m-a- l t » e> 



i 1-270404 



)i7j F=z;^-z%mzffimtz>(DZ*fttL\<\ #VT~Vy<DMrtm (RD 

h;i/JtT'^£*l£„ f&:b*>, 6 4 0 nm^ja(D^^{B!lJC3ltl-5# 
J y is J ^ymmzmm-f <D&m ( I 6 40 ) ^3 4 0nm#£©jg 

«^^nsA7fiift^>^>«kjcjeHi-siRiRtf-^©ga« u 340 ) t 

(Pit (RD I = I M(1 /ig T-gff 3£ff1fgSo RDIffO. 5JgCF©fr°y 
[0 0 19] 

M-SSfc##*Jt©i!teB:, M-S S © 1 ft*g|$lC*f U ^MfcffiltO. 1~ 
1011^ m£L<l*. 0. 5#&5M»S:/Bv*S. S S 
UT-y>©^ff«I^tt, M-SSOlliUKl^b, 0. 0 1-1 0S43I$# 

KtL^o s s^j:utjKy r-y>&»-^bfc»^©-eti^*i©«i^tt, ss© 
lMfigpic^fu 3Kyr-y>o. o 1-1 os»sp*w*uv> 0 

. 3©J:"5fc*»jRi:LTa\ m®PX)V7 : >( K^;^- ©&»#»# Lie < v^ 

@^*fel«H^©^^m^S^*bv^ 0 tfV^uy**-?^ KlCL 
iC10 4> LiCF 3 S0 3 , LiN (CF 3 S0 2 ) 2 %© y A^5r^jS?bfc 

3Ky*7-@#Sj»a, ^ntri/^-^-K x^i/>^-^^-b^©#^ 

?g$£cfncL i C 1 0 4 , LiCF 3 SO s , LiBF 4 , LiPFg, LiN (CF 3 

so 2 ) 2 m<Dv^^^^mMLr^mmm^vr^vu-hV)^ xvyyit 
3t?u i^-;i/trn y k>, #y tf-;i/r;i/n-;K tfy tr-;i/t? y #y Ms 

[0 0 2 0] 
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Cr, Mn, Fe, Co, Ni, fcJ:tfC u UiBtf *lfc*J>fc < £ % 

ia©jgf*7tfliS:^U x&o. l^x^O. 8CD«6H-e^S*iSHSS[*^1-) 

i» (LigN) ©Jfr*fcMie©S#&M©»*t:/rr£:ftS-&U HS*BS©^m 
T% y = 0. 4©^-&tC&, L ii:Co (DM^t&ft 2 . 6:0. 4h^S<te>{C 

Li 3 N^i:Co^^u +#K«-&l/fcftJCdft&*tfttlcAjri, ^ 
I (99. 9%JgUl) ©gf&#fflfcif»tca3V*T7 0 0 tJT 8HH9fl&J*1-* d tlZ 
J;oT^$tiS 0 d©igfcjBttt, IMe&lcttL i 3 N fcu'r Li ©— 
WSrCo-etttftf «©T, L i 2 #6 Co^ 4 N©JgT*^jfc3*i£ D fcfc, L i 3 N 

[0 0 2 1] 

3©#-£lC%M£Co fc-rtitf, Li/Cpjfc&2. 6/0 

[0 0 2 2] 
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[0 0 2 3] 

<mmw l > 

B?M0. 7 6g (6^1;^;!/) £ 5 0 m 1 £>x# J -;WC?£*j¥LTTt?£A5: 
IH8U a-ffc^njg 2 2K?D* (CuC 1 2 - 2H z O) 1. 0 2g (6^U^;i/) 
5:2 5ml©i^;-;HC^ibTMB$:I^tfe 0 ^©MAhB^l 
T, IMlC5:lSbfe, $e>lC, 2, 3, 4 -^T 

^7y-;i/ (gT, DMcTT'it) 1. 8g (H^'J^l/) ?:5Oml0x 

* ; -Mz®MLTmmD*mmis. znt^izmmLt^mmc t^m^-t & t 
mi&m^T&v&htc^ z<DmBmzm7^-Mz&ymm&&vfc 0 mmz 

, ©^fcx^l/X-^T'&^bfc^ M^MbX. iH-ftf>lCDMcT# 
2#iF-g2ftLfe£t#T*&3Cu (C 2 HN 2 S 3 ) 2 (J^T> DMcT-CuT*it 
) *m=. a iCDMcT-Cu^lg, Wftlg, T-fe^l/>^5^^^ 

S^ ; E;i/Jt=9 5/5. m*i%ft*&4 0 0, 0 0 0) 0. 1 5 g»^b 

1) IClM©LiBF 4 M0. 5M©L i P F 6 &^itTiiI5:Ilbfe 0 

r©m«¥?£3. o g ZMmvu^mzmta. *g$cu ^(ou^m^i 5-cic^ 

[0 0 2 4] 

r 

Li/Co ©^I/it^c 2 . 6/0. 4 i: b£ U ^ n JiJV h£&*mm<D& 

^izxnmmwm^. 3oox:t'2 4ii^u mmtfcfczufco 
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[0 0 2 5] 

<HJ£09 2 > 

PAn?:#fc 0 i©fl8K-^*7C^J»©PAntt, fi»10" 8 S/c m< R 
Dlffl^O. 2 6T'$ot. N-^f^-2-en<JK> (JWTNMPT^i") 
lOglCDMcTl. 5g»bTME?:#iLfe 0 r©«*EJC, ftlC^ 
lbfeffiK-^tI©PAn^l. 0 g £^&flbT, W^feCD^t) J: ? & 
DMcT-PAn-NMPMWc. 3fclC, -flf©M7Ka^«B (CuCl 2 ) 
0. 3 5gfc##flSS3tl. Og, 3f>|CNMP5gSjfeK:^SILfeDMcT-P 
An-NMP^MlC*nx.T)Kt> J: ? fc-f > ? 3 O;tm0f^>il 

[0 0 2 6] 

tCoV>T, CuKa»«:fflV^»*X»ia*fM3feS:ffofe. *©*g£, 2ft 

*A (Li 3 N) tmKh-X&izm-SKmtirrtZ-yifimtizte*). Cotfmib 
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[0 0 2 7] 

<&®W i > 

^f#J£#;i//tf^;i/*^;i/iz;i/D-x£ 1 0 0 : 3 : 2 Ofiiifc^^bfet) 
[0 0 2 8] 

<\mm 2 > 

( 1 - 5 3WL) tfilCltTyf^tti&fiofc, -£0>&n-/\3r 
•9->^J;<gfe^bfc 0 ZKDJ;^{CbT. -S-HS$:-S-L iSt lfcCu ( 
C 2 LiN 2 S 3 ) 2 (J£*T> L-DMcT-CuT'it) £#£o 30DL-DMc 

T-Cu^i Hi^2t«lfe^MiSI^i gfc 7 

/ [0 0 2 9] 
<ifc$*M3> 

it$eM3£l,T, L ifKIjiflltfeL i ^IIW/L i C o 0 2 ®ii 

#cic m.*hfcTizh-hV)]/%izffifeA<DnymzMKxmmF tvfro z. 
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ofc„ Li I tLXh i&BmZftfcf&3iifim&&tznt>iltz. 
[0 0 3 0] 

M-tommmi. 2. imm 1 ~ 3 xm=.&jE • &&TfmMmz\$>f;v 

nmUfS^X, 5X8cm£u 5mmJ¥©mMA. B, C, D J; E fc^f&l, 
fee 0. 3mmHfe. LiBF 4 £lM 

h©S^!2 0. 7 g£/KU UD-h'j;i/3. 0 g T^WI: btllfet)© 

•t^xmvxgzizm-vt^ 

(Dmmm&t<Dmzw>mfomxm^t&<DZfom^*fr*?-&m£is. Mtt 

[0 0 3 1] 





ffift (Wh/l) 


(Wh/kg) 


( v ) 


A : HS6$J 1 


4 10 


2 2 0 


2. 4 


B ^Iffi #J 2 


4 5 0 


2 6 0 


2. 4 


C : Jt^J 1 


j; 

2 5 0 


13 0 


3. 7 


d : itmm 2 


2 9 0 


17 0 


3. 1 


E : ik&m 3 


3 5 0 


17 0 


3. 0 
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[0 0 3 2] 

frmmizm^ i^m^^^^-^m^^xfmm^jv^-mmt : biz^<±m 

1/T{£<&ot^6j&\ m^<Dmnn&<D&T\z\zftfaT*£. ^m&^m^ 
n$hiz$ifr-tz:£tf'T:gz> 0 gg>tc, mmm&tfi&^fctoiz&#Mm<DWMm4i- 

[0 0 3 3] 

<mMW3> 

EtCMbT, 2 01CT0. 1C, 0. 5C, 1C, 2C0#l^-ht^i^i:D! 

ffigkzmsizjF?,, 

[0 0 3 4] 
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[*2] 



m 


ftW&M. ( m A h ) 


^tll/- h ( C ) 












0. 1 


0. 5 


1 


2 


A 


3. 4 


3. 4 


3. 3 


3. 2 


B 


3. 8 


3. 8 


3. 7 


3. 6 


C 


1. 4 


1. 4 


1. 3 


1. 3 


D 


1. 9 


1. 8 


1. 5 


0. 9 


E 


2. 3 


2. 2 


2. 1 


2. 0 



[0 0 3 5] 



[0 0 3 6] 



i 1-270404 



[313] 



Colt 

m 


$m£M (m A h ) 


mmu- h (o 












0. 1 


0. 5 


1 


2 


A 


3. 4 


3. 4 


3. 3 


3. 2 


B 


3. 8 


3. 8 


3. 7 


3. 6 


C 


1. 4 


1. 4 


1. 3 


1. 3 


D 


1. 9 


1. 8 


1. 7 


1. 6 


E 


2. 3 


2. 0 


1. 7 


1. 4 



[0 0 3 7] 



[0 0 3 8] 
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mm j t>ij-#yis-bzm^z>z.£ : bT*gz> B 
mmmo&m&mn \z & v > x c o & e v ^ £ y 5^ ^ ^M^mtm z mm 

Lfctf, -?-0>ffi©^£M, Ti. V. Cr, Mn, Fe. Ni, fe«fc 

tfCufc££;gv%T%«J:VN 0 C o 3*1 ^CD^J: »J igtitlfc 2 «<Z> 
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